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[Detailed statement] 
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[1. TITLE] 

Magnetic-recording flexible disc 
[2. claim] 

In the magnetic-recording disc which provides a 
magnetic layer to a polyester film base material, 
and performs the smoothing process of the 
surface It is the biaxial oriented film which a 
polyester film turns into from a poly- 1,4- 
cyclohexylene dimethylene terephthalate 
substantially. 

In the surface containing the longitudinal 
direction and the width direction of this film, the 
greatest temperature coefficient of expansion is 
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9-35*10-6 degree C-1. The greatest humidity 
coefficient of expansion is 0-8.0*1 0-6RH-1. The 
difference of the temperature coefficient of 
expansion of the maximum and the minimum is 
0-8.0*10-6 degree C-1. And the difference of 
the humidity coefficient of expansion of the 
maximum and the minimum is 0-3.0*10-6% 
RH-1. 

The magnetic-recording flexible disc 
characterized by the above-mentioned. 

[3. DETAILED DESCRIPTION OF INVENTION] 
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[Technical field] 

This invention relates to the magnetic-recording 
flexible disc which can avoid a tracking mistake. 

Furthermore it is related with the magnetic- 
recording flexible disc which can perform a high 
track density record in detail. 


[PRIOR ART] 

The mechanism which restrains a temperature 
change, and the special circuits (track servo 
etc.) of track detection are provided to the 
magnetic flexible-disc recording-and- 
reproducing device itself. Preventing a tracking 
mistake is conventionally known by that. 

Indeed, it is not general-purpose because a 
recording-cfhd-reproducing device becomes 
complicated with these means. 

Actually, by choosing material with a 
coefficient of thermal expansion and a humidity 
coefficient of expansion small as much as 
possible as a base film or a magnetic material, a 
magnetic flexible disc is constructed and means 
to prevent a tracking mistake is employed. 

However, if such a magnetic flexible disc is 
also used by high temperature (40-50 degree 
C) and/or the high humidity (about 80% RH), a 
tracking mistake will occur it. 

When the magnetic flexible disc recorded 
especially on condition that low temperature 
(about 10 degree C) or the low humidity (20% 
RH degree) was reproduced on the basis of a 
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usual normal-temperature (about 25 degree C) 
and humidity (60% RH degree) atmosphere, it 
had the disadvantage that a tracking mistake 
occurred. 

The problem that a reduction of an output 
envelope happens and S/N ratio becomes bad 
by this tracking mistake is still unsolved. 


[The objective of invention] 

This inventor repeated research, in order to 
eliminate an above-mentioned disadvantage. 
As a result, the film with high dimensional 
stability is obtained by preparing the 
temperature and humidity coefficient of 
expansion of the biaxial oriented film which 
consists of poly- 1,4- cyclohexylene 
(dimethylene terephthalate) type polyester, in 
the specific range. 

A magnetic-recording flexible disc is 
constructed, doing this as a base material. By 
that, it discovered that occurrence of a tracking 
mistake was avoidable, and this invention was 
reached. 

The objective of this invention, the atmosphere 
condition temperature which can be used, and 
the humidity range are enlarged. 

It is in providing the magnetic-recording 
flexible disc improved so that a track mistake 
might not occur on condition that a high- 
temperature * high humidity. 

Furthermore, the magnetic-recording flexible 
disc with the high dimensional stability due to 
such temperature * humidity, High-densification 
of a magnetic recording, especially, the 
improvement in a track density is potentiated, 
comprised such that it is also the other objective 
of this invention to provide such a disc. 
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[The component of invention] 

This invention makes a base material the biaxial 
oriented film which consists of poly- 1,4- 
cyclohexylene dimethylene terephthalate type 
polyester with which 80 mol% or more of an 
acid component consisted of terephthalic acid. 
In the surface containing the longitudinal 
direction and the width direction of this film, the 
greatest temperature coefficient of expansion is 
9-35*10-5 degree C-1. The greatest humidity 
coefficient of expansion is 0-8.0*10-6 degree 
C % RH-1. The difference of the temperature 
coefficient of expansion of the maximum and 
the minimum is 0-8.0*10-6 degree C-1. 
And the difference of the humidity coefficient of 
expansion of the maximum and the minimum is 
0-3.0*10-6% RH-1. A magnetic layer is coated 
to that which is an above. 

And a calendering-roll process is applied and 
the surface is made to be to make smooth. It is 
a magnetic-recording flexible disc. 
This magnetic-recording flexible disc, A 
magnetic layer is applied on the biaxial oriented 
film which consists of above-mentioned poly- 
1,4- cyclohexylene dimethylene terephthalate 
type polyester, and it dries and it is obtained by 
applying a calender process further for a 
surface smoothing. 

Moreover, the biaxial oriented film which 
consists of poly- 1,4- cyclohexylene 
dimethylene terephthalate type polyester, It can 
manufacture by controlling filming conditions 
suitably so that the conditions of an above- 
mentioned temperature * humidity coefficient of 
expansion may be satisfied. 

The magnetic-recording flexible disc of this 
invention comprises the magnetic layer and the 
base film. 

A magnetic layer consists of a magnetic fine 
particle or a metal. 

As the ferromagnetic fine particle or the metal 
used for this invention, y-Fe203, Co containing 
Y-Fe203, Fe304, and Co containing Fe304, 
Cr02, a Co-Ni-P alloy, a CoNi-Fe alloy, a Co-Cr 
alloy, a Co-Ni alloy, a barium ferrite, etc. can 
use a well-known ferromagnetic material. 

As a binder used with a magnetic fine particle 
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with this invention, well-known thermoplastic 
resin, a thermosetting resin, reaction type resin, 
or these mixtures. 

Specifically A chloroethylene vinyl-acetate 
copolymer, a vinyl chloride vinylidene chloride 
copolymer, A vinyl-chloride acrylonitrile 
copolymer, an acrylate acrylonitrile copolymer, 
an acrylate chloride-vinylidene copolymer, an 
acrylate styrene copolymer, A methacrylic-ester 
acrylonitrile copolymer, a methacrylic-ester 
chloride-vinylidene copolymer, A methacrylic- 
ester styrene copolymer, a urethane elastomer, 
the poly fluoride vinyl, A chloride-vinylidene 
acrylonitrile copolymer, a butadiene acrylonitrile 
copolymer, A polyamide resin, polyvinyl butyral, 
Cellulose derivatives (a cellulose acetate 
butylate, a cellulose die acetate, a cellulose 
triacetate, a cellulose propionate, cellulose 
nitrate, etc.), A styrene butadiene copolymer, a 
polyester resin, A chloro vinyl-ether acrylate 
copolymer, an amino resin, the thermoplastic 
resins of various synthetic-rubber type, these 
mixtures, etc. are used. 

As the method of applying the above- 
mentioned magnetic layer on a support-body, 
an air doctor coat, a blade coat, an air knife 
coat, a squeeze coat, an impregnation coat, a 
reverse roll coat, a transfer roll coat, a 
photogravure coat, a kiss coat, a cast coat, a 
spray coat, etc. can be utilized. 
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A magnetic layer is applied to a substrate film at 
the thickness of 0.1-20 p. 

As poly- 1,4- cyclohexylene dimethylene 
terephthalate type polyester which is a 
substrate film in this invention 80 mol% or more 
consists of terephthalic acid among dibasic-acid 
components, and a glycol component is the 
glycol chosen out of the cis of 1,4- cyclohexane 
dimethanol, or the trans isomer. 

As dibasic-acid components except for 
terephthalic acid, dibasic acids, such as an 
isophthalic acid, a phthalic acid, adipic acid, a 
sebacic acid, a succinic acid, and an oxalic 
acid, are illustrated. 

Preferably, it is an isophthalic acid. 

Although 1,4- cyclohexane dimethanol used 
in this invention has manufacture of that which 
was manufactured according to the dimethyl 
terephthalate or the catalytic reduction of 
terephthalic-acid, that which was manufactured 
by any method is convenient. 

Especially the ratio of the cis body of 1,4- 
cyclohexane dimethanol and a trans object 
does not limit. 

However, the range of cis body / trans-object 
=4/6-0/10 is preferable. 

In above-mentioned poly- 1 ,4- cyclohexylene 
dimethylene terephthalate type polyester, a 
flatting agent, lubricating agents, etc., such as 
stabilizers, such as the phosphoric acid, 
phosphorous acid, and those ester, the titanium 
dioxide, a fine-particle silica, a kaoline, a 
calcium carbonate, and a calcium phosphate, 
may be included, for example. 
The biaxial oriented film which consists of poly- 
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1,4- cyclohexylene dimethylene terephthalate 
type polyester used with this invention, In the 
surface containing the longitudinal direction and 
the width direction of a film The greatest 
temperature coefficient of expansion is 9- 
35*10-6 degree C-1. 

Preferably, it is 9-25*10-5 degree C-1. The 
greatest humidity coefficient of expansion is 0- 
8.0*10-6% RH-1. 

Preferably, it is 0-5.0*10-6% RH-1. 
The difference of the temperature coefficient of 
expansion of the maximum and the minimum is 
0-8.0*10-6 degree C-1. 

Preferably, it is 0-5.0*10-6 degree C-1. The 
difference of the humidity coefficient of 
expansion of the maximum and the minimum 
also is 0-3.0*10-6% RH-1. 

Preferably, it is 0-2.5*10-6% RH-1. 

If the temperature and humidity coefficient of 
expansion of a film base material satisfies this 
range, a tracking mistake of a flexible disc can 
be prevented and comes to be able to perform 
usage in the large temperature * humidity 
range. 

If temperature or a humidity coefficient of 
expansion exceeds the range stipulated in the 
above When reproducing at the temperature 
different from the atmosphere recorded to the 
magnetic-recording flexible disc, Elongation 
changes from the centre of a magnetic flexible 
disc with differences of a temperature 
coefficient-af-expansion * humidity coefficient of 
expansion, a magnetic head and a record track 
deviate, and a tracking mistake is occurred and 
caused. 

Consequently, an output changes and a drop 
out is caused. 


01/09/19 


8/18 


(C) DERWENT 


JP3-241518-A 


DERWENT 
-* 

THOMSON SCIENTIFIC 


*»4tt17x10-6 , C-1, m&B 
^(D^±tM^(Dmt 8x10 

-5°c-i u§tx\ m&mw<o 
ffixttmn±mw<DU&Bm 

KMico^xttifa 11x10- 
6%RH <S 

^o t*wo"e^49^ 

±EO»»»tt » 5 fc ft © 


The polyethylene-telephthalate type polyester 
film used in general as a magnetic-recording 
flexible disc with the present-condition 
technique The greatest temperature coefficient 
of expansion is approximately 17*10-6 degree 
C-1. The maximum of a humidity coefficient of 
expansion and the minimum difference are 
about 8*10-5 degree C-1. In the viewpoint of a 
temperature coefficient of expansion, it 
conforms almost to the temperature coefficient 
of expansion of a recording-and-reproducing 
device. 

But, the track deviation due to the 
temperature coefficient-of-expansion difference 
in surface direction cannot be prevented 
completely. 

Moreover about a humidity coefficient of 
expansion, it is quite as large as the 
approximately 11*10-6% RH. The track 
deviation responded in the humidity change, It 
would be quite large because the humidity 
coefficient of expansion of a recording-and- 
reproducing device can regard as 0. 

On the other hand by using the biaxial 
oriented film which consists of poly- 1,4- 
cyclohexylene dimethylene terephthalate type 
polyester of this invention, the track deviation 
accompanied by temperature expansion and 
humidity expansion is smaller than the biaxial 
oriented film which consists of polyethylene- 
telephthalate type polyester used in general. 
And by making small the difference of the 
maximum of a temperature coefficient of 
expansion, and the minimum value, and the 
difference of the maximum of a humidity 
coefficient of expansion, and the minimum 
value A track deviation can be suppressed 
furthermore small and there is completely no 
trouble in usage in the atmosphere of the large 
temperature * humidity range. 

And as for this . basic film, the magnetic- 
recording flexible disc to which high- 
densification of the magnetic recording was 
performed is obtained. 
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The filming method of the poly- 1,4- 
cyclohexylene dimethylene terephthalate type 
polyester film for obtaining an above-mentioned 
expansion property, the filming method of usual 
polyester films, such as a polyethylene 
telephthalate, and a similar manufacturing 
method are applicable. 

For example, the unstretched film by which 
melting extrusion was performed as for T-die 
method, the inflation molding, etc. can be 
constructed. 

Furthermore, it draws in the biaxial direction 
and it can make a biaxial oriented film. 

Drawing temperature at this time can be 
performed on the almost similar conditions as 
the case of a polyethylene-telephthalate film. 

However, a glass-transition-temperature * 
melting point changes with the terephthalic-acid 
contents in poly- 1,4- cyclohexylene 
dimethylene terephthalate type polyester. 

Therefore it needs to respond in this and the 
melting temperature and temperature of a 
casting drum need to be chosen suitably. 

As drawing temperature, it is 80-140 degree 
C usually. 

As a draw ratio, it is 3.0-5.0 times to a vertical 
direction. 

Preferably, it is 3.5-4.5 times. It is 3.0-5.0 times 
to a horizontal direction. 

Preferably, about 3.5-4.5 times is chosen. 

By performing the heat setting of the obtained 
biaxial oriented film for 1-100 seconds at 150- 
260 degree C (preferably 180-250 degree C), 
the small film of the track deviation due to 
temperature * humidity expansion of this 
invention is obtained. 

However, the biaxial oriented film which 
consists of poly- 1,4- cyclohexylene 
dimethylene terephthalate type polyester of this 
invention is not restricted to that which was 
obtained by such method. 

The biaxial oriented film of this invention can 
make with suitable thickness by that application. 

However, it is usually chosen out of the range 
of about 25-125 p. 

Indeed, it is not limited to the range of this 
thickness. 
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The measurement of property value in this 
invention is as follows: 


[1, a temperature coefficient of expansion] 
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It measures by putting constant-stress 
elongation examination (ITL2 type) made by 
Japan automatic-control company within a 
constant-temperature constant-humidity tank. 
A measurement sample heat-processes on 
condition that predetermined (for example, 70 
degree C, 30 minutes) beforehand. 

This sample is mounted in a test device and a 
temperature coefficient of expansion is 
measured by reading the dimensional change 
between temperature 20 degree C * humidity 
60% RH (relative humidity) and temperature 40 
degree C * humidity 60% RH. 

The original sample width at this time is 505 
mm. Sample width is 1/4 inch. 

The load added to measuring time was fixed 
by per 5 g / 1/4 inch width. 

When a long sample is not obtained, It can 
also measure using heat machine analyser TM- 
3000 made by Shinku-Riko company. 

TM-3000 is used when searching for the 
difference^ the maximum and the minimum 
value of a temperature coefficient of expansion. 

The size of a sample is the length of 15 mm. It 
is 5 mm in width, comprised such that by 
reading the dimensional change in temperature 
10 degree C * humidity 0% RH and temperature 
10 degree C * relative humidity 0%, the 
difference of the maximum and the minimum of 
a temperature coefficient of expansion can be 
known. 

Since the value obtained with both measuring 
methods is conformed completely, it is good 
also by any measuring method. 

[2, a humidity coefficient of expansion] 

i&I^BtM^&^itb&Wi&bfzl A constant-stress elongation test device made 
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by Japan automatic-control company is used as 
the case where it requires for a temperature 
coefficient of expansion. The sample which 
processed beforehand on the conditions of 
temperature of 40 degree C * relative humidity 
of 90% is mounted. It requires for a humidity 
coefficient of expansion by reading the 
dimensional change between temperature 20 
degree C * relative humidity 30%, and 
temperature 20 degree C * relative humidity 
10%. 

When a sample cannot take long The heat 
machine analyser made by Shinku-Riko 
company was put within the constant- 
temperature constant humidity as temperature 
expansion measuring time, and it measured on 
the basis of above-mentioned conditions. 

The value obtained by any method also in this 
case is also conformed completely. 

[3, a tracking deviation test (temperature 
change)] 

The following jnethod is used as a tracking 
deviation test. 

The magnetic-recording flexible disc which the 
magnetic layer was applied, and the 
calendering roll was given and was pierced in 
the shape of a disc is recorded by RH 60% of 
the temperature humidity of 15 degree C. 

The output envelope of the maximum output 
at that time and a magnetic sheet is measured. 
Next atmospheric temperature is maintained so 
that it may be set to RH 60% of the 40 degree C 
humidity 

The maximum output and the output 
envelope in that temperature are investigated. 
The output envelope at the time of temperature 
15 degree C humidity 60% RH and the output 
envelope at the time of temperature 40 degree 
C humidity 60%/RH are compared, and 
condition of a tracking is judged. 

It has the outstanding tracking property to the 
extent that this difference is small. 

A tracking is bad when this difference 
becomes more than 3db. As evaluation, it is 
cross. 

The thing of within 3 db was evaluated as 
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ft-TSo ffili^5fett3giilPIlii 


[4, a tracking deviation test (humidity 
change)] 

It records in the atmosphere of temperature 25 
degree C * relative humidity 20% as well as the 
preceding clause. 

Furthermore atmosphere conditions are 
maintained to temperature 25 degree C * 
relative humidity 70%. 

The time of temperature 25 degree C * 
relative humidity 20% and the output envelope 
of the temperature 25 degree C * relative 
humidity 70% are compared. 

Favorable property of a tracking is evaluated 
as the preceding clause. 

The evaluation method is the same as that of 

3. 


IMMffl] [Example] 

^!S0!JI£ £ Next, an example explains this invention 

McfcmzmW-fZo concretely. 


mmm 1-6 &mmm 1- 

3] 

85 ^/U%, <iV7$ 
15 ^E-/U% % ?})zi—/u 
f&ftb LT 1, 4-v'? o^df-^ 

tm&k itwlftf^y 0. 

05 ^/U% t h ^ i^-;/ 

^ V — 1, 4-v/^ D^driyu^ 
f 1/^7 1/7? h^tf? 

— # % 7 1/7^/l^i 100 ^ 
/l-%, 1, 4-v^ D^df-lf^i/ 
^/-/M00^%<fc 19 ft 5 


[Example 1-6 and Comparative Example 1-3] 

As a dibasic-acid component, 85 mol% of 
terephthalic acid, and 15 mol% of isophthalic 
acids, 1,4- cyclohexane dimethanol is used as a 
glycol component. 0.05 mol% of the titanium 
oxides as a catalyst and these is put into an 
autoclave. It heats while stirring and 
transesterification is performed. 
Subsequently a polycondensation reaction is 
performed. 

Poly- 1,4- cyclohexylene dimethylene 
terephthalate type polyester which consists of 
1,4- cyclohexane dimethanol, terephthalic acid, 
and an isophthalic acid was obtained. 

On the other hand, the poly cyclo hexylene- 
1,4- dimethylene terephthalate which consists 
of 100 mol% of terephthalic acid and 100 mol% 
of 1,4- cyclohexane dimethanols polymerised 
similarly. 

As Comparative Example, the polyethylene 
telephthalate was polymerised by the 
conventional method. 

It is 3 sorts of these polyester the melting 
extrusion at 300 degree C. 
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Z.<D 3 M<D#y zl^t-jv*: 
300 , CT?IS»}¥aL, 1050 M <D 

90-120 6 C^T^*-lS]tC3. 3- 
3. 7 100-130°CT*^[5] 
td 3. 4-3. 8 fl@F@#U SIC 
200-240t:ie::fc^-C 10-30 # 
F B 1M£ LT. ff* 75 u Oil 
f£fj:<D^& o fc 2 #IBfp] 7 ^ yv 

2 $4Sa[S] 7 ^ /WA{^TE*I^c 

y -Fe2 03 
200 


$fJ]g (UCC ^ VAGH) 


The unstretched film of 1050 p was obtained. 
Subsequently, it draws 3.3-3.7 times to a 
vertical direction at 90-120 degree C. It draws 
3.4-3.8 times in a horizontal direction at 100- 
130 degree C. 

Furthermore in 200-240 degree C, the heat 
setting during 10- 30 seconds is performed. 

The biaxial oriented film of thickness 75 u 
from which filming conditions were different was 
obtained. 

The magnetic coating liquid of the following 
composition was applied to the thickness of 5 u 
at the biaxial oriented film obtained by making in 
this way. 


[A magnetic coating liquid] 

Y-Fe2 03 200 weight-parts 


Vinyl-chloride-vinyl-acetate copolymer 
(VAGH made from UCC) 
weight-parts 


30 


30 MitM 


tfV <} i"? y (ajztfy V Polyurethafie (PP-88 made from Nippon- 
> X 3£ M PP-88 ) Polytrethane Kogyo) 20 weight-parts 

20 m&u 

Isocyanate compound 
4 yz/T^— bit-a^S (Coronate HL made from Nippon-Polytrethane 


! 3 n 


Kogyo) 


40 weight-parts 


h HL) 40 mmU Carbon (equilibrium size 0.5 p <p) 

L ^ 20 weight-parts 

20 fflS^B Di-methyl siloxane 

2 weight-parts 

v 5 J- =f- /V is a df- f- >- 
2®M 


Toluene 
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* ^ As 
70 ItS 


3- a* fr V is 


70 sas 

20cm X*ft& 3. 8cm ©fiK^CIE 

^-fi 360rpm ^015 U «£l 

± 9 8cm t t/c 0 F7ix ^ 
(± 300 /z, — ;/ K^fii7x 

© 15°C, 60%RH 

25°C N 20%RH ct#03i^-<D 

-:/Ji0. 2dBJ^TTfeofc 0 

S:^ft$ffct©l:o^T, 28. 
1 ^(3i7]\ L fz 0 


70 weight-parts 

Methyl ethyl ketone 
70 weight-parts 

Cyclohexanone 
70 weight-parts 

The mixture stir of the above coating material 
is performed sufficiently. 
It applies on an above biaxial film. 

Subsequently the calendering-roll process 
was applied. 

After this, it clipped to the magnetic-recording 
flexible disc with an internal diameter of 3.8 cm 
with the outer diameter of 20 cm, and the 
recording-and-reproducing device performed 
recording-and-reproducing operation. 
A sheet recorder is rotated by 360 rpm. 

The position of a magnetic head was set to 8 
cm from the centre of a disc. 

The centre of a track is 300 p. The material of 
a head was the ferrite. 

To a magnetic-recording flexible disc, a 1 mHz 
signal is recorded on condition that 
predetermined. 

It reproduces on condition that predetermined. 

The difference of an output envelope was 
measured. 

The envelope at the time of this magnetic- 
recording flexible disc, 25 degree C and 20% 
RH and 15 degree C and 60% RH was 0.2dB or 
less. 

About that as for poly- 1,4- cyclohexylene 
dimethylene terephthalate type polyester 
changed filming conditions variously, the 
temperature * humidity coefficient of expansion 
and the track deviation test were performed, 
and that result was shown in the Table 1 . 


1*1*1 


[Table 1J 
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o 
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»xw* 
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o 

* 3 


irxte* 

7xw* 


5xi»* 

o 

X 


fcOI4«09 1-6 "C^Lfcct 
5 0 ^tlfdxtfU lb««| 1-3 


Clearly from the above result, the thing whose 
temperature/humidity coefficient of expansion is 
in the suitable range, the tracking mistake is 
improved as example 1-6 showed. 

It turns out that usage of the recording and 
reproducing of a magnetic disc etc. can be 
performed in high-humidity/temperature 
atmosphere. 

On the other hand, the tracking mistake has 
occurred irj Comparative Example 1-3. 

Thus the disc of this invention understood 
that industrial value was high as a flexible disc 
of a high track density. 


tvK BVhtfV -1, 4—>? p 


[EFFECT OF THE INVENTION] 

The magnetic-recording flexible disc of this 
invention, Specific polyester, That is, make a 
poly- 1,4- cyclohexylene dimethylene 
terephthalate be a principal component. Make 
that which gave the biaxial extension so that it 
might balance to a longitudinal direction and a 
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width direction be a base material. 

The magnetic layer was provided to the 
surface of this polyester film. 

When a base film provides a predetermined 
temperature coefficient of expansion and a 
predetermined humidity coefficient of 
expansion, a tracking mistake is not produced 
even when it enhances a track density as a 
magnetic disc. Therefore, the advantage which 
can perform a high density record is provided. 

Furthermore, this magnetic disc is provided 
also with the advantage that no tracking 
mistake is even when the temperature * 
humidity conditions of a record and a 
reproduction are different. 

Therefore, the flexible disc of this invention 
can tolerate to a change of atmosphere. And 
applicability is wide. 


tt 


??? Attests [PATENTEE] Teijin Ltd. 
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